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Abstract 



The device is a foldable stent (122) or stent-graft (370) which may be delivered with (or on) a catheter or via surgical or 
other suitable techniques. The device is then expanded or unfolded. The expandable stent structure preferably utilizes 
at least one torsional member (100) generally aligned with the longitudinal axis of the stent (122). The stent (122) 
preferably has an undulating shape. It may be helically deployed to form the generally cylindrical shape eventually 
deployed as the stent (122) or it may be formed of one or more rings (302). The structure desirably is aligned to allow 
those undulating shapes in adjacent rings (322) or turns of the helix to be in phase. The adjacent undulating shapes 
may be held in that phased relationship using a flexible linkage (324) often made of a polymeric material. The stent 
(122) is self-expanding, kink-resistant, easily bent along its longitudinal axis, does not change its length during that 
expansion, and is able to provide collapsible support for otherwise frangible graft material. The graft component (134) 
cooperating with the stent (122) is tubular and may be a biocompatible polymeric or collagenous material or 
combinations of the two which may, if desired, be reinfored with fibers. 
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Pal Miro»4, 739. 7623 Ot»4. 776. 337 Wff tt. »fi<0*«J*Wt:^»1t 

% mm\zE* l 7. f > h onsBicffl v » ft z 1 1 mm t r u ft * 5 r * ft 

(17) ton* 8-509899 

«anftM<Dfi $ tttstftii em*r ft. 

JiK(OJ;^i;. «*wa*ttfiettftTftC£(:y7 7h*ffli»ftC<!:li. n 

saiT*ft. -eoj:7ft4ifii<oy7 7 hifiSxif'O^ji^titiaTwiiOT* 
4. 

Xedelia>*B»*31 : t}53.479.6703(i. A(*irtl;*MrM3 
nftOt:a^5^ft*RttAIRA€MjFUT^ft. -C-ntirMCR0!«S^(iTEFL0N<7) 

«t-5a&6Eyk^(o«i»A*/t!a$»*A^TeT^ft. co-^i-^ii. ^'jy 
a t v >a> ^ y 7 y 9 * > K w 5 A, « -C-onwiciitft 5 tt ft c £ c«t n (S 0 ft 

or. tamsfcuattt^ff (ftiao^77 httrffl^onft) irfaaLXt^j: 

Sparks W*D3»»jn3. 514. 7913. R*3. 625. 1983. R313. 710.7773. RW3 
. 866. 2473^iUtRSS3. 866.6093(4. »W&«ttro^-f Of 
»»4*-fflUS. ««©y57 h«ffifcro»ifi7?i£t*ji;LTt>ft. croy-fiiJ: 

i5«*Mii. ft*air<offlMieffloTy7 7h*ia«i«:^<ftt«i:fflu6nft 
. rro^-rii. y^7 he3£-ast*Ti»ftWiai<omA»rtic?>fflanft. croy 
7 7 mi. lacan. affo(*;(«j»9iostti-3B2©*vuw«t4 i i£m:-3T»ta 
anft. 

BrwQ(0*a:»nSB3. 562. 820311. 3 ?-7* >Ott^-X h t±tt^«fflJtt ( 
W^if. O->0)KA^KBlLfc»i«) <D3£J9»(ia*TftC:t(CJ;0Hia5 < nt 

* ft s *w«ua 1 3 7 - y >«ut^- x h t effl t »t« o jst. 

Dardik^W^naWaTJRS. 974.5263(1. toffPf««1Mm:fflt»ftfc*C><DffttA 

ft. *nm %B»ft*»mw-cftf%an. u >w-fL»ffJttT';>xanft. 
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(18) ttfi^S- 509 89 9 

Fu*$;av>T»aan6. Antff»^^;v 

lhalenQ*ES»frmi30.904«*ti. 2 -prof3J^^i;ffl^6t3lt/t? a-^ 

©Efflfflti. xa-7"<DJ:t;n$«tf4<DIC«J10. 
KclharaniitunOTiltlSttlf^.SW.SGS^li. ft*W9^ 7 7 LTf*K»£<0IC 

y>tt0H>7"7>h (i cp I ant) tt. O-y F*fclixa-7W»£ an. ^ 

£rtttOD7OH0C«tt*C££J:0»ffAX$A£o<S/m€^L-O» 

Ho If Jr. *©*0WflF3M.842.57S«m. 3 ?-y >*li*&*ttfc£lS 
*S?77 h€7rl,Ti>4>. *nti£f3tf 77 h»«fcJ:t;«!«Snfca 5-y 

AloMso<B*MNI*»$.Q37,377*m t 3 ^-y>tt«l03tetC5r(Sft3 7-y > 

(20) #378-5 0 9 8 9 9 

<it)?Hrr0ft*jSi:ttBT4. Xx> FOfflKfiflfflWi. fcUnffltt£ffitt 
U ttCnffiWOTffllfflTJ&EiU ftC4l«M«rfti;0E«3tf*. MW<OWttffl 

rtcocofitec<T4^. «fcti^r*tfjDA4. lacnswrottrsiti. -ens 

^x>h€-(iffir-6fcat>i;fflW6n*^7 7 h3>#-*>Mi. Xx>F*i 



(19) W«¥8 - 5 0 9 8 9 9 

^7T7*'J-y^Ci»AT*Ctunii, ±CTaBL/tfloff«aii Jr. *<D»nt 

. fiffiU£:3 7-y>iaifcfc5v*ctt£att*. 

SlepiMfc<&SUSttWift5.213.580%tt. tf'J^T'o-Si' F >© J; V«c£*t*tt 
•>-;pfi (sealing) ££KJ:*fc£fcj <t I, TffiC an* 7" ci-fcAfcft^u 

*n. *LT*<ottBi::»<fafcan*. 

fifttC. a»ffljfl€flr4J7-y>ttliflBtffl^Tl»4^)ai<D»ff^57h 
A<»4. «AJf. Pinehukli. *n»IW4.629.4589fcJ:OCRSB4.798.6069T 
. /W ^5^^7 h£UTD7-y>£3 7-y>*S**lKO*(0fe!(7)?-f 7* 

jn5,100.429^T. B5^tC«ft3nfe3^-y>A-xw«fieffl^Tltff'P 

K««er<&*ttM*ff »4. 740. 207^1*. -f$ <0«# 6*7 -/TOffl^fita L 

6B<fB(r*ti-3Trw<. *«n<o»?j(o»sxa-7')i^T<rtWKf*i^7 7h 
fc^7 7ho/^«oaratB6A4/tAi:fi«^roafiraTttM*/fj^-5. 

tt±f**a c tt& o ft«»o^fi(c * -a r j; o /ha fcax > h rtTUtft a 

(21) #^^8- 5 0 9 8 9 9 

aanw*. ^77hgs«»i. xf> h*is*(c*tx han. 
Tfflnena. fao«t,$fc37-y>tt^^7 htt^trjawc/nt^n*. 

3>*-*>K"C*4. *KtCH*tV^ti. ««i«"fLtt#';-7-ff)Xi-7*T 
*oT. fBS7>-rxi-7'07Lt^*ii*nfc3 5-y>ftMWt<i-UTt>5Si?> 

xxa-^ewfatans. ^57 h3>#-*>hr*4. y^7h3>^- 

«5Kirtt&T4Ci:i;J:0. (eyelet) gftWiacoa&ttHMftL 

7hc0f*»E(0Jg«*atWT*J:-5lC-3<^n4. EDS. 4^7 h3 h 

t»T4£C4CtAtHttan4. 

eft UTttiAO att4Wtt«iB6ffT6Xr > h-^7h StSC. 
HI A. IB. 1C. ID. ti&VlEU* 4:«9]0)^-eA,ttS:E«€Wb£r 
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(22) »«¥8-509 89 9 

321*. *«lfl0^^ttXT> KOfiffi0T«<6. 

a 3 it. h 2 i:s;sn«*5e^<oett>w*:Ar > ho-B^SffiHT*^ 

H4I2. *ft^0 6t^ttXx>h<Dttt»87>-CAO. ^f>hO-B*t 
B5I1. 7W7*8fff (Inred end) £ffT*R£«**UTl*$*«9j<06t* 

/ukxt> htoaiSB-cAa. 

136. 7. **J:tf8l2. ¥ifiX K-y^A^ S3 5*1 40: HZtlft 6 ti7uttXx 
OftfflB (qmrler trie*) €r;nT. 

bi usitM 2it. xr>hty-7 7 ht<DfBiconao»ffiL/ttt^aes« 

T*»<B<OXx> h<0-SttOfittBT AS. 

hi 312. a i 2i;*an4^-f^f>K-ir?7MoiiiiiBft 

WB ((root Quarter vie*) TAS. 
!£<D¥ifiHTA$. 

BI 512, *«W€«riET4Xx>KD-«09<tU>yS:fflfiH<Oft»BT*6 
B16I2. «BBTA0. *«H<DU>^Xx>hOTffiBfcJ:y«BtftO»« 

hi 711 bi 6icsan«.*HQn<ou>^xx>ho-ffl««ifiifiB-ir«* 

HI 8(1. *«W<O'J>S/XT>h0)Uft»7tTAO. Xr> r*<0®7>i:T*3 
i; n £ SI * « C Tfcfc **T. 

(24) t*R¥8-5 098 9 9 

.fctf7?"f/<-&ftXx> K 

TA4. X-r> h-f 57 MiaT<&aL*£frtrCAO»* : iiSXx>Kft.fc 
^♦«SltAT>M«iatP!«TAi»«^ii-^ (*fcll^77r-) . fftt^ 
7 Ml. f i a-^(0?li:^tiS*lfc35-y>ft»»eirT**?Ltt# , J?-«> 
7^-7*. «;UlK*WTfE<D*a-7'$a*»*. $^7htmil. OSftCU 
TOItttttfttmfcfrffLffla. X^>hfc.fcUttS<&*{t77-f A-li. ffS 

tto»*tirr4e^^(cfiHanfc <##«*fcii»(oafSB<o) fccnat* 
. *sv»u*n^<ofti:nBW€*€r<*73iftiiiwi»^*iut-a«)'j >^ot»r 

Xx>hJ><ftftXx>h-*5 7hTfflU£n*«S. £tT<B»0TAS : X 

r>Mittft7 7-f M-effT*»a^i-ytcssn. 7 7-f/^-awH <« 

f*)<7> 1 -3C0Rffifl<D4>.0TA$. C<or6&ll. «AJ*. ^57r*€r. Xx>htC 

*cofftt#fcttW3tf-&<r)icjnv*6nt$'S>7 y 5* > r*irtt^att6c:t. ifc 
tlxx>hi;W2iifcil«»Lfcteon— 7*. *fcH7 7X:f— tus&a 



(23) 8-509899 
B2 Ml. B2 0roffi0lilU/taB7>oe^nfc'J>^crj»aB€rwr. 
H2 211. *5e^OXf->he«PST40liaU^*BtOlKamLftfi5$tOlC 

H2 3. 2 4. iJ±t;2 5ll. *»91CK^T'7< ^hftXr > r-OEIf 

B2 6-fe*tf 2 711. tttWKVtoTK 6>nfcXr> h - 7*5 7 hOSSfi- 

BEttKB^mr. 

B2 811. «tt^OA0a£«-3TV»6XT>r*-y^7 h±««ttUti/7 
7 r*OffiB$?*T. 

B2 9. 3 0. 3 1. £££13 211. 0WUWt?5 7 ha»fc*TT*Xx > 
b-#?7 h<0«ffiBfci|tr. 

B3 3A. 3 3C. *Jj;tf3 3E(2. *«9JHteoTO< *ft4Xr> h -7* 
?7h<DtfO****£;KT. B33B. 3 3D. *J,fctf3 3 Fli. *t£T$ifr 

o«nftxf>t--y?7 htmr. 

B3 4A-3 4CH. *ttXU-7>ffi^**fttfOXr>h-7*77hOS 
BH77f£OX4— A€r*T. 
B3 5A*5J:tf 3 6 AH. Ofctf (tether) 9-f *K*oT*-<D#0»**lfc 

ttBSwT. B3 5B. 3 5C. 3 6B. *Jj;tf 3 6 Cll. -tn-PnH 3 5 A*i 
J:t;3 6 Air^S nsflf Dfi*n/iXx> KfcJ:tflJJljWifcXx> hOWIffiH* 

B3 7A-3 7CH. ^<taf7-T'\'tffll^*«91«>Xx> r*-7*7 7 r- (B 
3 5A^3 5CfcJ;tf3 6 A- 3 6Ctr^T) 0)mVM}&<?>X*-A&7fk+ t 
B3 811. X'J v7*7<>F*)WiUV^y5'IS^€:HlV^X7 1 >hWmt)ft 

B3 9J3,fctf4 0(1. tfv^tSW€:fflV^O«tir7-f-\'ICJ:0't<0(ffr)fi*tt 
at;t»f9SnsW0**n/tXx>hSfcllX-r>K-^57 h<OSf»ffi»ISW«: 
ST. 

(25) »R¥8-50 9 89 9 

.t^cu. ^77hweroMtt«jae»»at*-4. 

#««tttffr4*fcll^5ftl^«Jfi7J^x^*fflV^a*OxA-fX<DiS 

^^>^^ 

ts^57 h<ofc*6ic«««i;ffli>en4W» («ah. -aaitfUT-s/iii 

7ji:©*wttEftii»«4*tTv^«civ. ^fitsniaLflE&fflmrsfcrti:. 
tt»^iB]i;>iiiattxx> r*«ifi^xx> h-^^7 M;iaoAne.ni94. *5e 

(W*bOXx>hll. 

Z<OttiaH. «a«(CHtlT0 3OOTV-XO-5^1Oi;fflife 

T5 : 

2. ) 3WfclfMJW¥l8X h v*A^»«3*l. e£±lfTRBi:T6. * 

3. ) ««fi5<7)^ji-7"j>taw<t»«t;«ritsns. 
cn^,<oxr> hwiaii. «awt;tifftt^5 7 h3>#-^-> h£R*xmi 

fifai^n*. Xr>Ml. ^a-7t(Ott^€:ff»trt. -C-UTXr > 
(MA(lrtiiff) l:*5tH.ittW<'fcrtl;^7 7 r-^a-T'BCfitlSnWi 

h«ifiti. fassi:ttUT5'57 h^i-7*fraBAojawi;af»3tt*/t*itr 
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(26) »«¥8-509 89 9 

T4. 

aefffcttttntf/i^ttn. cnsrox/w xtonaii. -en^js^K 
■an4*tt<o*#ai;j:^x»{tT$. *R9io;*7*>M*. *«a 

rttSS2.0n (&e»8¥S3JiJa) ^bKS30o (*ft**<DM) *X<D«H 
eWCS*. «2,0*A»^6.5o (&•€-*< 10. OoiT) OMBBmS* 
6*14. 2 : lSfcU-C-n£t±(06t«it^«t$n4. 

nftH. X-r>h«RtT)Wa(l, 9IS^lc*f >h<0*S3 <$/ifi«g> fc* 

ytJteo^^^ uxw^e/i o . -e LT«o.oo2-f o. oos-r >*oiEff *** 

*0**fcX-r>MC-pnX(t. Xx>h l 7<Y(DiBWntflaii^^« < 
. 0.005^0.02(K>^TAO»*. VifiT. r- y ?&JRttXx> MCOl* 

Tli, a*, »0.002-f >^-0.005>f >^<OW3T+#T*&. J:9*afcXx 

M).0 

20-f >^T*0»*. 

(28) **«¥8-S09899 

?*gi:*t«anfcfitttti;*iffi«£jpT. taun^r (pair) (102) a. io 

WSSSM (104) *)«fctf2 0<D»«TS*aCnfta (106) **,*lSatt*. « 

awcti. *i»t, arenas aos) ti. •t<0BffiTs#ai;*a'<7 (102) <r> 
*n-e*iir#-ra:a>#-*>hTa9»*. iwsaiacnir (102) i*. 

HRttlzBAtf. *K(?i©Xx>Mi. -f*ieoW.«Sft:li*KB« (104) 

TAirttcto. m^*ai;n^7 (102) <07-A*fctitacnfi 

a (106) 0>P]T^ttttai3B®ia*£IHitTS (aTi:i$^*) i^ftf-Se 
. M£££l2aSSStt (104) ^<*S/lU;imT5. 
E3 1 Bli, *««H«9lO«SMtmL. CIHiiEttKttOTtaUtlBSM (108) 

e*T*. coftgswTd. Btrrafccnfta (no) iiwciuk. -tu 

aicii. *«m«9!wsi!Bw^*L. ciniiWfcoiacnsw* (112) 
■r*. :oje5«tii Birrataunfta aw ti*fc. wettftv*. 7 
-firiiR«f*ji;Bisan5(«(i. &mt\<7 (116) t*w^B8tt«i«*flr 

s 1 du. *»9]o!?i(DffSWt^L. cntiv^«<Dfti;nas« (us) t 
*rt4. ^<o«ffl«Tii. Bwrsocnfia (120) u. p)«tc»asn«m 

li, fcCniSB (122) Ttt«Wxr-yncftflEt»fflT4.. 

aiEii. ^x>h±wB«T4*ai;nasM (ii7> j>ta«os«i£*r-r*. 

*8«09JO£S!0l$irvr. SKtiOtaCttaM (119) (Dfcf-£tt. BffiT* 

*tt^0&a»Tigia«a*at;nSM (121) */tii«ftitt<a*at;n»M£ 

xawatmaA*. Aai»(au;tT<r>8 2i:fiflLxa'*sn 



(27) **«¥8-50 9 8 99 

0. -c-UTSBicfiSbEan*. -■f-y- 1 fKD-7^-r>^'f hia«T. & 

is. m2<o*eai:aff€*'>at*ft»«c^^>h-y57h€flTO«€;x 

flflr^afflSfca-enjiOtttiJBd) *fcii-e-ntt±t;ata3n4. 

. -tnA*/<vy-i;a<i4«ii/ttattcrT*5*i»4. (emcfti»-c. is 

o**nfcXx> hft*ifr««ei;i&ji an. m*tf«A»nx*(Oic<o 

^enx. «»<o»tte«*5itf«cL»4. -c-««&. sail, aaitia* 
^^^-f hffl«effr«j;^i;B«an*. #**fciisxov- 

. IB. IC. ID. IE. 2. 3. *Jj:y4A*»San«. HlAti. zc«9i 

A^iaCfiBM (i») roj>#-*> Htfcw:t4/tA<oii;ntrt«r 

(29) »*¥8-509899 

4««!:(5)«(:. rpjftfflj.dfiiBarii**. 
Hi A-iEic*arts»«tj. ^7 L >h«>ft«*t;{a-3Tififflan4Ja&. a* 
o <o J: c « J: tatt e flr 4. 

iftfMqcMnrii:. HiA-iDfl)i -3K&i»tiian4*ii;n«Mtf>i**ii 
. jsbkm hiaoio4) »«r*«itrA,tf)ffl»8ETiai;nfflM 

wt*>t\*. ztw rwttfflj i;*6t?r*?n*. fttia^j tit. 
«^iat»«T*«^T««. i>rt»i:iTt>. -M-tcoj:^mBaannif. & 

£ €J C i C J; 0 *£ft a tlfij 4. 

H2tt. **W(caoTft:»an/i:<tftW&Xx> h (122) OWifiatTitL 

. H311. H2<OXx>KOai«M^U. (#v^^Af*jcO) (JWWffitMni 

u -eLT^JiftttawB (124) ttfflra«e«t4T4^^i;. a^ancs 
« (104) €ia-3T^-ytti:an4««w/xtt^etittii*T. 5iifl(tsisffi 
(124) i*hj£ a nxaer. «SEa<«as« d04) TW^^fteffl^wt 
»<&sana<&. 

att^na. B4ii. laun^r (102) eaoaLx^-r. ttcti^7 (102) 
Ma* i:ni&an««&. &aaa«iitt««)j3* xaiftL. fcenfia (130 
) tir" ctacn. -tuxiautifta (132) u. ounna (130) trauma 
tiz<»£&iTt{z6 ' i:fti;n6. taenia U30*j:cxi32) i;ui»uian4*a 

«ft«fli:«Lx£-rLti9Lv^aTtarx^A^TA6. ^ni:tn*>^r. 3 

saroa«(;j:4j:-5ii. a* tottA<«wan*iaft. teosooa* <ir . 
r' . a - ) ant**. xf->howwoi3t;n'<7<oa. ^-fYw^^a^^y 
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(30) »«*8 - 5 0 9 8 9 9 

sinews, mwzncn&s oo3*s*uci32) <r)sac*^Ta#an<5. 

OTOwaRSft/tH^Atawsn/^ttoa" raft 

3t«»J*5 6i:RW*/tic>i:, *3Cn<7 (102) ti, xf>^ft«ro« 

acnfta <io3AJ:t;i32) ctacntfifc-r*. ceo 

;:2*U*«s«i:*n>X(*. H2*j:tf 3T«fflan*j:-5K. x^>Mift 

r*.fc5fctt3CX* r/MOffBtiSUXiaiSana. l£tf)ff&ll. *» 

*|cr>x-r>Kfclix^>h-;^7 flrWanaBS. ^;V->*fctix 

x:iAt<. *x> hwf^ C0*5&ffiB-y-;w<B#cttfctt*-r*c 

a*. *ff>ott«f?t^i;str*(Di:ef!ft^(o^esii. c«/i7 7f^- ( 
'<>K*a*f**moi*aftt*) i;«ti¥T*. R-ifciiio^st^Bat* 

riffrt€:*i8att*fcaoi:. croJ^tt«*X*4l.BKi9^X*a-7*iSr) 

/f^*£<5rfcat^LXfi^T*£#*e*ms».£tffll>>XV>*. C<&SM* 
(32) ««¥8-50 9 8 9 9 

(high pressure «iter colling) CtfcOfrbtlft*. 

fc. *fi*A<«gji:*tt£*rT*c:4:XA«.. WI*J. (tW, is.fctf<a<D7Jt£ 

HAti. elciloy) . aft/y>y^x>&fe, *j«tt*. ttic (-*»= fi*/ 

XA*. 

flaBffi fit*. *LTS» 

e-4cj;ims'?rr4ft6. cne<o2Stt<t-rsttflti«iaii. <e-«>BBi£tt 
tt**rr$aatfc!8«f *. cn^w&ftiiwfflT**^. *Ha»n»3. 174.85 
19. 9i3.3si.4639. <3j:t5sn3.7S3,ro(wi:ie«snT04. reawicii. =. 

a#50.6X (±0.2%) tfXiXAO. JSOiOTiXAi. ffi»<D:i* 

/-n-tmii. »*. awmitgsan. ***han. &&$t\. *-lxosi 
t-30-40!iitrK>Wtnian. 7=.-/wan. *LXS*an«>. wsozfy 

-.HilJtrSiiSOTttlBWrtttSWtfltSOpsiOBDitC^r). *LXT>y*tt 
tt700kBarXA*. 

• 7009**1*. ,to*i»ttaff«$stfa4€r£«LT*$o. -ttxaftt 

lTNi-TiSfeJ:Ot>Au*tt>*S$*rT*. =.*/-Ml. ttttfl9Sn$**/f* 
Wiotttfr-tawx. a^camxAi. coct(*J;0. taunSMii. io 

5»tt0>C;»fe«J;OfcH< an»6. Xf> h- 997 h<0?IMttl*. Xf>h 



(31) t*fi*F8 -5 0 9 8 9 9 

-*>h (B4*e>Ar" ^fl' xaan*) tom^omo****:!* 

44. miltt. *l»T. ftCnfta (130£J:rjtl32) iiJ:tfBB-fc**- (se 
ctor) (104) ©ttSfcitffta. Xx>h<OHH©fci;n'*7 (102) CD&tfft 

satm*. 

HSti. *aBI:fil»T. *H«OXx>h (140) ©saw***, cnti 
. -*zititnmtfiy\s7- (142) s-wrft^-fA-^^ftBan*. ;c7u 

•tn-enm 202. *jj:mo4) <&¥e§h*wt. *v>-c. cn^«iai;tiaw 

II. M (206) (DHfflCSfrttT. P1tt*JB(ST5. H9 IC^an^i^ SI 

as+r-y^ <208) «. *ns# rftfflnj t:ft*J:^cRBan»s. *i»t 
. siHWiattS (210) XT->hff>ag*t«»»an5. 

(33) »»¥8-50 9 89 9 

^ (M^.(2. ELGILOY) t>^&. fl<r<Dffi<0^fi]^ t(S]au«t3) 

aeicBMWft (on ttKtro^^w/iatcft^fcfttix? 

v>. 

*)>tf-f^^yi7 win* *-thDK79fifl#y7- ( acpj ) ) a* 
£ffT**mT*s. r«i«tti8] rw. *mw, (*n*t»i&L»*j«T 

Tl»4. fflffi fi#— thoKv^J tW. (BflrnR(CJ:0jBB?an4LCPW5'7 

xemr. lcpw. p.p" -■✓t KP*^-*«-»»«*fc»4^»^#*>-*tt 

ft^5IfiE4Xx>htUT^Btani«t^ttB»*^7X^^?7— f 77 ? 
h (ariifiet) tLTf^fflTiJ:^!;. SfflT^RtatliJji'JT-m^l^fcft 

A*»<5^*j:i 47 r-r /x-T»ftan*^. ifciiBfcan^n&cawT* 
fig e $ a 6«»adi<o J; ? 4 a * » « c t ctt a r *t a 4 . 
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(34) «S¥8-50 9 89 9 

HTIi. *«&JBLfcXr-Uv7' (211) <»*L<li=*V-JW A*. XI/-; 

h (215) icj:0Kwenfc*r*/i^irrs7>Kurt> (213) xicMtttt* 
ns. spsn^fcrv^fl (2is) t*«20* raitf. *«in<otaft:ic«tTU8 

STIifct*. -a. ^MJ-y^ (211) t7>HU/P (213) ±tce$tttt. -t-L 
Tw<07-fc>7*'J$*S*U-7' (217) lzm\TZ£. 7MJ-^aT>h 
OIBtttffTi) «. *1>T7--^ («A:tt^tt<tt» r fc-r*-fc-7 M ) S 

tt»ttfe8a*tcfiT*^ci:a<. 5oot:«)ia«(cT, s#iB)*fctt-e-n*» 

£t^OB»T*a«ffl<BM<3i7tattH!tS8S <B 2fcJ;0t3*<D124) tt. & 
SMWfc7Y?*>K«»*6ttO»S. 

E£#'J-7-AijiVITA0 ; CO 7 5 ATI*. J^'JlXfit (MXtt\ DAC20N&£ 
COTUWfcSOtf'jX^l^xl^S'U-h) *i,fctf#'J75£ F (W*tf, KEV 
LAW . #M7JM-d*-#> («Atf* Afi£'\*lt7Jl<*a:/cieu>*<r 
r5^mS4^'Jfh?9JWoifl/> (TEFLONi fctiGQRETEI) . to 

(36) WX¥8-50 98 9 9 

7V7/>h (124) . ^7h3>^-*>h (134) . *S,fctfJI,-7* (152 
) <OMfl<T>«IS€:£Tlt0ttllceeT5. 

B.1 3tCw$*l6,fc5tC. «S*tyy (162) tt. *n6# 'ttfflW 
j T&*«fc}UEB 3*185. ^IlftttaSttBS (164) Xx>hOit 

a£«8tS«fc-5lC«Afcn86. y?7h3>#-*>h (166) ti. Xf> 

hortfisaffixicTSsn*. ^^ii ±Etma(curffl^^n^4. y^7 

Mi. xEflttiCT. ;W-7**fcli7<< 5*>h£tt4Sn«*. 

*T. ¥E->-hA^*xV>^Sn. *UT-€-<7>». Xt-> h £ LTffl^Sfc 

fcA^/i^-f70Kourn^€^T. o/^tfasw now wxrvhst^ 

ti. 'J>y (302) *fc»i'J>y-tir->3 >£LT*an*. -3ft«fffitt (300) 

«iocj>y (302) (302) cfflwrefftffleKfcr. *n; 

n^7 (3fM) n+Y-yyastt (306) ^j:^2oo«mT6iai;nffi« oos) 
A^^Msn*. rc«nt;n. fcacnsw (308) ii5*<oHrftT* 

iaCn^7 (304) (7)D>*-^>hT*i. 

4. S*nfcX-r>KOIttS5«7* (Quarter) &SIB&B1 SCncT. HI 6li 



(35) WSV8-50 98 99 

HI Hi. H2fcJ:tf3tCjnSn*£-5&A-r>h£©0^TVi$ Uf> 

. nai'li. «lfi5ffiM£A:(imA (104) tWt (side lewib) (106) <OMffi 
KEBU •5-LT7/5/>h (124) ^n«rifi-3 

T^-y«rfil<. y77K3>#-*>h (134) A*lfi/7IC*4. 7-f5/>h 
(124) H, 7Y^/>h (124) ty77h3>#-*>h (134) £ro(IUW« 
MS (138) (?)ttHTy77h (134) IC»*fT$. (t04) 11. Xf>h- 
>fy7hifimis>t\Z£Z* *Rl (H8) T*Ufc7!/|SEltcaffl(CW< C t^iflS 

4) £*«fttt»K«»Tiu -t-niCiO. y77hJ»tt-*>h (134) <»*. 

x>hx<0/l/-y (150) *fc«/h3*£fflliTy7 7 h(C«45tl«. S6tC. " 
cm«f>hty77h3>iK-*>h (134) IItt£*JICtt4T4tt*€:nt 
T. «Sffl«*fctiiaja (104) AifH3t (106) <DfflffiCERSn*. 7 

-f ?>t>h (HI ltftf>124) WH1 2 0SEffl«lC^anTV^l^ 7-f 

>h (124) (i^-7* (150) KraaLTffl^n8*;i£#ftBan*. y?7 

h3>#-^>h (134) l*t*75£»S. cn6<0;i,-7* (150) tt. (152) T 
*5n*ffi&jaT^7l*3>#-^>h (134) (cm«T4MftA»e.«cr)|9.6 
. 7 4 7*>h (124) (152) t^tCfflt^n* £ ^77h3> 



(37) »X¥8- 5 0 9 89 9 

fiRILfc^/W X<7)«B5H^ipT. Hi 6ttt. aWwmtf (310) OffiA^v 

7 7itt (306) ©laaGBtffl^Tmsn*. 01 7T3 6C9isitc*3n5j: 

•it. *r77*88M (306) ©ttffl>mT<& 3 OOTftfc 3*16 : 2 
00»(Sj-T4-t:^^- (312) *J:tf*>*— fc^*- (314) . COKirtJ. m 
lffl*->l>hA^+v7*WW (306) ©«ffllCi9-3Tft45tl*J:-5Cftasn 
Tt^roT. **"v7'f3Wro£«!fcEfl]A<rm. -t>^— t?^- (314) left*-? 
T£C6. tfjaiTa-fc?*- (312) (310ft« (o) li. *O[ffl/)*0©SnSfflT 

U>^-XXT>hT/HXff)ftAli. HI 8T3^(ClSW$ni. 01 8 
fi. 2-3©+t7^8tt (306) fcitWaChSCM (308) €-81 4<0->-hd^ 

HI 8 

tt. 'J>y^-XX*7->K;BaB!Tifti;nft (torsional itist angle) (t 
) *fHa#*Ta»T4>fc»6k:. ft fa> ^«t^ <t) tt. 

OWSBT*5*^-y7*Btt (306) coS«SA^»3£3n. -tUTHl 8t^3n 

6 2oro*t77'S« (306) tt. -tnetff&tfsnavffifc^tfs^KJPfTT 

7Jli. ElT<0 2-3roBt7>lC7>m3ri4 : *Yv7*fSW (306) rtOTBlSjfit$7-» 

-t>^— 1>?9- (314) ^AaiaUfiffiM (308) n<otoCft*£\t*. 
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<3S) f$»*8- 5 0 9 8 9 9 

-a. B&rtfc (C3 1 7tf<0floTft»3H4) fcUflfiE^ (HI 8* 
2!<DXx> KO±*<0* 

*£<Dfc«li. R»ID!mctt«. tttC. fcUtlBStf (308) (Wkd. «. fc«ttf 

rca. a***v7 v t>$'— t**- (3i4) <o^ttt, tmtoip?. ftstf^a 
. /i«=»yt;«ffi*r-y^-t>^— t**- (314) o^rfcoatRtf. 9ieiwc* 

tlxxZ-il'XJL-T'A^fcKmiantS*. 
019(1. 7<rA<Xx>h0>«*ro-fc7$'-£B6£T"5. *R6HC0X-r>h 
(316) oJKSW^^EHSr^T. 'J>yS» (322) tJBftETifcCnBEM (31 

8) fc«fctfJ3ffl**v7* (320) £Se>l:i*f. cn»iOSCS!WTffl^'Dn47'f 

*ti. ttattcmnawfc&ft. «*ti\ xxy-^fc<ttf«fc9a*Kc*7"u 
> yutfflzf > u;un* *a o . -e ox wo. 002 < >xM).oo5-f >x<oa{i$ff 

xx>H7^vi:wuTig^iff«(i. a^J:n**<ftom. «*.(*. 0.005 

-0.020-f >xT*6. KttT*'J>yS# (322) 11. ^ftaTSM (324) C«t 

^fcarecM (324) n. aat+t^y 020) k»lt. wa« 

(40) #3*8-5 0 9 89 9 

(352) fl»ttf 5fci;tVt:-y h (352) /»*ttfr(t«*t (354) (CfcoTSfSC 

K«3%*iTi$o. cww^tstm. xx>h/i<*a>n. bursas osa a» 
m (3&o) u. fintti;n«w (348) a>«u:9t>£ti«*frb. xB*>rau>y 
y 7* h a** tarns ;t <*. 

*5e*fl<oxx> h*3d:c;xx> h - y?7 mi. *n#«nnaft6G5Et:ft«i?j 
t ft < s t »c -5 J: 5 ic » ^ n<t it n\i a ft v*. 

*. *<wr77HMR^»l^nTi3 0. 4iffy97htt«**»e*lTl» 

6. ma.ii*. amounts. xx>K?3f*5?;s±icaiA5n. -tL-cawa**?" 
iiHicanft*. #gxxu>. *'j7*Dt:L/>. #'J7U^>. sH'jyya- 

9XO»*Lt»t»«>W. DACMNfcJ;£mLAR£S3T*#UXxU>xU7$'U 
-KDJ: fjfctfMXXxVU. 

fc£t/ICKDtARff>J;'5tt#'J7*>*- H. ttlflff ^*'9"7^V^"a7*a t UVSrTTT 
>;J:c;Tr5^^#'JT-h : 7 7^4-DX^U>ff)J:aft# , J7;U+D*-#> 
(TEFLON £ £ ! tCORETEX) . tt StflCMltttfcttJMltttf 'J 7 >T**i. 



(39) 8-509899 
11. KfcOtLT. 7-f-\*0Kffltt^6tt»5nt95. 

a 2 on, ->-h*s8sa$nfc*«[fia)Xx>K0> i^roEt9wo'j>^-t 

^->a> (304) (O^SHenir. C<75*&. fflS+t-y7* (306) ftitfftCn 
SStt (308) tt. l^<0U>y-t7->3>t»5Str-5. C<OU>y-fe?->3>H 

**n. W2 iic*$nii^i;»WLt'j>y (320) icsttsns*. 02 

0fc«fctfS2 lT^Stl5Xx>hlCWLT«RSnfcW«tl. Xx/-;KOi 

7ft^*t;9itt^*fr4««r*5fc*. Jai;n-t&->3> (308) <n&nt (3 

28) . &m**y7 (306) WftS (330) Wtit'ftl^filiftU. H22U. « 

«fct;2 llcw«n«^< 7*O(H*<0U>y (326) Oft&fe^T. 

(3 2 311. >J>y-fcfir->3> (332) tfl"r*XT> KOEffiMtSr. CO 
•J>y j t7v3>H. ®«**B2 0 t 2 1. ^it;2 2lCinSn*fc<0£HCaT 
4ft*. 0<t€«« (334) (CiOffittStlTVi*. -t-tt*<30ft*fflSI* (334) H 
. iai;n^7 (338) <Drt<M6>£BttT*U>yi:£;'3 >rt<0<ai;n^7 

(340) <7>n«tClfijfroTfft;TV»4. Ofctffftt (334) H. fflfll^t-^ (34 
H2 4U. 4E9S9lO^T'>hff)X9M«> 1 FinB6^tT«0. 3B«*nt'J> 

5^B5« (346) rttofcirnatt (344) oftii. a 20. 21, 22, axttzz 

02 511. jS9*t*;7 (346) tfftHttUftffltt (348) ^^tf2 00)SUft 

unffiM (350) (cioTis^3ni*«iwro«s!Mejf.r. cwtacn-tv h 

(41) «3t¥8-5 0 9 8 9ft 

**9IT»Cff*L^t>(0ll. KCRttffFn 1 . 3SS. 373*» . »1. 508.432**. Sft 
Hmi.506.432*t, ft 5 HH3(tB»»SB3. 953.566*1. 914. 187.390**. *fctl»5 
.276.276** (£T##XlW£UTaffl£n*) (CSttOffia 7 D*-#># 
U-7- (t$C. PTFE) 
tfaftata7;U*a*'JV-<0^7Xi:UTH. #Mxh77JU*axxU> 
(PTFE) . 7-y*ftXxU>7*at:u> (FEP) . fK?7WDIfl/> (TFE 

) *iat/t-7;u*a (yde/nf-^x-xJU) (pfa) o3#«J7-. #u 

>DDh'j7JV*DIfl/> (PCTFE) O^t^'JV-. ^imFBiCO'C-Oa* 
U7-, XfU>fDahij7^DIfU> (ECTFE) . IfU>f 
+DXxU> (ETFE) . *'Jtfxgx>7^* , J H (PVDF) . 

)V7 h (pvf) *t*if en*. titaiPTFE*<. «7*nx— trc©fc«a* 

«*tC5f SsLUimtt. COLLAGEK CORPORATION (P«lo Alto. Ulifornii) O) 
^Oi3 7-y>^-X«»T6i. ^rXh^Ifigft# , J7U5'>WJ;^fta«) 

+ tX h Zx>h«OI9|a«jS(*y77httW«atlJ:5tt»ifcT. Xf> 

St»ff*L^#'J-7-tt. 45^ *7 0>tm* ^D>i<OI5H. * 
^l:tfJL<ll 60H ^D>t90i ^D><hwmc>»|Bl (inlernodal) CgfS^tf 
■r*6M8PTFF.T*j*. *F*Lt0 7-y>ttWttaT«)ia i )Tft6. COTffl^ft 
btftt. «}>Txi-y»*Xx>h^^«tySA^*nfc3 7-y><n^w 

M/ir«;^(t (cndolhrl iiat ion) ^IHSRtS. ^ 7 7 h<7>F?3ll. 
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(42) t$«¥8- 50 9 8 9 9 

HZ*><. *t\B#tz£0. H5t^a-7<z>W3J;ofc;*;£i,*£Hl4fct<». & 

3?-y>(4. £tt (liw) TAH. $« (compliant) r*n, =1 

SBEsnft*. ^a-yoati. 3**0. ooi mkom-o-? (*/;(** 

14. 3 3-Y>9'*--7ttti*tff>fimmG&9\£li*>ftif><nmmAti1t (intrav 
•scalar blood conduit) tLTfffflf*. *ni4. &»i<wa 
fcSfcSflSttfcty* > h£#«U ttS<DSffl*fcl4WHfflj*€rO/.c€fS*> 

t*. tmaica uxcurr**. sfc(4ft*i8£5*KTSfc0tcfreBa>««$ 

Wit, {-LTtte^T. it««»<. foacSAwSffifciSetT*. WAtt^u 
t>(Oti. *Bl*»BFa5.162.43(WtCtt<OJ:-5<C3 7-y>-8Wctt# l Jv-tt& 

(44) t***P8- 5 0 9 8 9 9 

#'j7-(4. a7-y>OBWctt€»9tDUft4^. *SttlcLttn. m£*?SEL 
v>H*tt#'JT-fj. t/-. s?-. fcJ:t;£tfgEtttf 'Jx^v^'ja-n* (PE 
C) Tfc*. liilsrflEttPEGti, itt-tf>Kfctt;KK»$*ri,. -#T\ rBftlttPEC 

a*aai:ficc«tftT4. mstettPEGtt, tf*L<:i*uoo~«i5.<x)ow:sio 
. j:otfiL<««2oo-rjs.ooo©iajw. *LTjat>tf* L<(4«4.ooos>fflft 

¥£fclPft£*rTa. -fctettPEGIi. W*L<(iW400-«40.0X. «fc0tf*L 
<lim000-Wl0.000(O^£tflT4. £ttflgftPEGti. ff*Kl4«3.000 

-ioo.ooo<orjj<o$t^fl£«rri. 



(43) »«V8-.i 0989!) 

67TD^fH37-y>mt6. fflai5nA:#5j:^a»3ii^a7-y 

>«rfil2T*) tffflvi&ttftft. 3-5-y>li. 0>Of£*3j:tft hlhfitfU-i 

«*tt#«jT-ii. «ioo-R20.ooo(0«H{rt>fciaft*^^ : Fii€flri>d! 
•jx^U>yja-iU*jJ:«tf)»iffW-c*OS«. &fiWfel4. tfli»«i;tttt 

l. mm. mTm*fttt*<»&<»&2&t\tt??-y>&&2-t&. 
a^^HiHt ( f7xO'<y-? i K3^-y>j ) wtt&ofcafrtcfflasn. si 

-y>ff>teO»ttfcSft. ^ft«<O*Jfct;ffS»T*0 t •t-UT*9JI8*(04*^ 
ECO 

n> is&«tffluT5ifflL^3 7-y>tj. *9jo»ru tgaxj tsEs^i. 
»!!»*«fcc;/3Efciitt«a*ffluT*«Lfc3 7-y>ii. thmj i 

SEStli. L u*W«tttl«iiLT»V»fc 3 ^-y> 14. shl 

* 'J -7-14. M«T*6^. ±trt#'JV-A**Wi:ttffT*SA». tfc(4 
(45) 1*34^8- 5 0 9 8 9 9 

ct^fliftf*. *«tflo*«nfct>T. SifcHrttttfuv-tsv-y^ti 

7-y>S**t5. ttoT. r 3 7-y>-PEGj (i^ii *PEG-3 7-y>j 

) 11. 3 7-y>*tPEGi;ft^i3&r6*MiW(0ttt.wiLu«iffi<Deisrt«)ai 
etttitiR-*-. f3^-y>-dPEGj ti. -iarflErtPEG(:(twjicifi&u^3 7-y 
>£fi«*u. -ezTti. 3 5-y>st7-tifCR«)i;iiietturv»4. r^taL/t 
37-y>. u. 3?-y>»*A*. ^Bftgft (-effitt^a&Ti) #'jt- 
ttt<r«s^(i«toris&LTt>53^-y>&iO. rcAx-dPEGj fc,ta fHiu- 

xikmmmiiMtmBvmmz* 0 ««snft3 7-y>t*T. #«j 
. *aoRtt^t^< ^«>fl:¥ttdiO¥t£tcJ:Q3 9-y>c fft^tt&j L» 
6. WAtf. tt&tt. xa^ifctl^US'VttSfefl-LSiA*. J:0ftftL< 
llx-x;Hlfit:j:6. X— r^ttftti. -C-n^t. J8ttftT*a£ftfflT4Ci 

>^jt+o»e(D^^w!Ba i i t ^5>?-ttetoi:jfffiL-ct^. a-5-r. peg2.o 

oT. WAtil.500-2.fO0^h><OBW(OH^tt^ff^4#U7-(7)«^rW 
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(46) WSV8-50 9 89 9 

00A» ^ «20kDa i T Wftia II * 6 ^ t e t:T. 

L8*tti:'%BT&. Wffl"B"Httt'jy>«S«>ttli. 2. 4. 6- M)x ha 
tji^xb-j-mj^z* (tkbs) tw5«jiaotft$anff4. 

ttftw;(twiit3&T*a*aurn*TAot**. put*. JbsmwB* (eg 

F) . h5>*7*-5>ys£ftlS : F- tTCF) a. TGF-fJ (TGF-0a<Dtt*O>a* 
ftfctttStf) . TCF-fl., TGF-0,. &'hffia*fitfttS : f (PDCF-AA. PDGF-AB. 
PDGF-B8) . ftttatft#affiM8IH? (FGF) . JfifcttFCF, Ki£mm&&1t1?. 
f-K (HAP) . fl-ha>#^D^'J >. -f ✓ X'JXJWWH?. X'JhatfX 
(EPO) . fc.fcOWttESSH* (SGF) . ftJBBJBdt* (ffiff) . ft 

-y>{iPEC£tiST4fc»i;ffln^^'!>isii;^j£i;j:o. *£ii-t<ote<*>ttff 

11. mWx»l»anfctt£«ffli£iS€-fli«Lft*. 3 3-y > £Ss£tf'J 7- 
(48) »»^8 -5 0 9 8 9 9 

:ivs >u*#T*ttfYtt£. jfv<jT-*jj:c;D7-y>ort7jtfsiw:ifiii;u 
TWfT^*F;iitriJ:-M:#'JT-iiJ:^D5-y>i:ai^ftt3tt«f*. ttfrf* 

cox*. *'J7-. D7-V>, fcJitftS&MtaCfcTcofflfieWili. /m»e*i* 

«ifr, $<*izfc&2t\*?izM*toi$i*ZBft-fzz£tf£ti-c&z. tt^r. 

iU (PEC) tf)I*fcli-t*iei±0)JB»Ai»^*Ll». M^OTKSOTPEGtf*. t«W 

« t.i*)rt» ^ * si i : a n a. 
□ •?-y> ^MT-wft^^ffjbC-riRwcor.w!!, a*pEGfc*£HflEtti: 

?B(OHfi (Atraeftoiski ft. Entvws as Drugs. John It lev * Sons : Xc» York 
. IT iW&'.i !ft367fl- 3138311 : iiJ:£5Drctwrg£>. Cril. RfT. Thcr»P. Drug C 



(47) HRVS - 5 0 9 8 9 9 

.to. tM»a>i«fli:Mr4a»*t«A4itA«sr*T»*. HAtf. fix 

?X^6mAB*wm*tttttii£*JtelCT6. Li>L. rx— ?Aj ttfttffl 

tt&iimmcwir. *txit*H-?ii. *0>*anfcgttStt££ 

cmcBCMLT. taMKSttsaiaia. ft. «tft. ftft«j:cfM. ak. 
A'saaan^. tugs **%najiit. ttsj 

(49) *»«?8-5 09 8 99 

arrier Svsl. (1990) 6:315SIWB«)- t. fi^i: t>*9lttlftatMtftK(:41J!l 

(Mutter^, The Peptides, Acadetic : Sew York. NY 2i285-332 ; H^Wm 
ky«=». Int. I. Peolidc Protein R«. (1987) 3O^740*^ffl«;t. ffi7j«t:t>* 
9!»»»*«tti:«ffla#tTWft) . Uilipsky* 
. Eur. Polyw. J. (1983) 19; 1177 : to* tfOuchi e.. J . Maertwol. Sci.-Chew. 

(1987) A24:ioue9!R0>::&. 05^tt)*tiiffl*i:#%X«tUTfflfliani 
) wi^^^ij-pjftjcwtimv^nx^/t. ^'jx^u>^U3-Ji-et5£oai 
w tf tta 9 > w n t n ft a t? i z t c J: o jbbe a n *a * <n 9 4 ^ois^ 

>ih*->-#yx^u>^«j3-;t (iPEC) -cas. c#i(iJflftx77;Koj;-5 
>Uft&ttwMJtutc J: o ttftft a ns. *t >/t ^ kc a > ^a nm* 

(AbwhonkMi. J. Biol. Chf. (1977) 252:3578* If !!Ha>d t. :ftli*iflffl 
Bfl)MX«!:»JBi!nTH6) . #')X*\s>?V 3-A€:eSttftTSdWJ: 

3tt»i£ti. *«^t;WLTJiiu^nS'&^. ttftx75i^^tt«e ( j»tt^*o 



PEcoftrtftJB*(i. (irKWxanwssitttA^msianm*. *h<*h:b 

LT**::flfflTA4C<l:A^liian/tr*ttfl:PEC<7) lOcrj^SH. dPEC-X^x* 
HDt/XJ'/>'f i KX^xiV (SSPEG) (Abuchonki e>. C_ 

mccr BiochcrBiphys. (1984) 7M75£S3l<01 1. dtlli*t«Sff<0*f*X 
(UlzafflanTO'b) . SS-PEG(n*^fcPECWtfttftJB»(i. tt«Wttt>^/i* 
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l</<Et«. (Dreborgb. Cril. Rev. Tberap. Drag Carrier Svsi. (1990) 6^_3 
15; *J:tWlbrict>b. J. Mairowl. Che* (1986) 187: 1131 &&m<OZt. ffl 

^^ttStfrUTPECt^W^KKttSa-tm. *ft\Z*r>T. X*x 

^»SJ:o6iB*#0ttfflftic«ttT*2u *03?saeaj&t«#an* din 

pjkyi. Po I yaeric Drag aad Drug Delivery Sys leu. IS 10*. r itfUX^V> 
^tJ3-JKDX^y>-f 5 5Wa-tf*-M (1991) Cinii. 

WEStlTl^ (Verooejeb. Appl. Bioehe*. Bioicchnol. (1985) ll^Ul ; 
&J;tfL«rwwKlb, I. Labelled Compounds Radiophare (1984) 2^603^#Sa 

S^i:fc*tflai*roMX«ICttffl3nT^4.) . PEGt^WtS'WK 
ISftSttSftaro^ail. fiiirt*- r-*3&4>^&IC±0f»* (BeauchMDb. Ana 
l.Biocben. (1983) 131:25 ; *J,fctfBergerb. Blood (1988) Tl^lMlfc^KKD 
:i, W^tti^WffltfwparXiKlcttfflSnTt^) . *j)t,/**-hf5£[;t. 

(±T*qwa«©iM*3tttKafflan-cv>*) a. a ^-y 

ro*ttTe*»:tt-tt&^ >/t0 «£PEC«ta>lfiSKIMaLT£aa*aTUS. Lri* 
L. *«Wtt. w©J:-5Afttt<tPECft^tt^3 7-y>-PECtS^#C0»JaEICBa 



(51) MSV8-50 98 9 9 

rtlifflUbttft*. (Polrerie Draff »im ) Drug Delivery S»lc«. SB10B. r 

#'jx?i/>^U3-;uo^^»-f is;/v*7-;j:*-H (1991) . 

^%x«i:LT*wasnafflsnTv^) . 

< ittroamc&ttfcs £««r * taocttsr a nacttitf & eat ». peg© 
v»< sa*©*M£0>*ffit4iranfcSB t aac;:nbPEccDSfiMt(;an;t»ffi 
«a7-y>tsa;aifT»6nfc^ii-ttt£iTi:«jfi(if'ji;^T. 
a Kosflfeittcan^pEctt. -«tettiran^pEcx?->>-r s^^^i^ 

— r**CAO . *^ffl»(*»-Ctt (SG-PEC) £T*. CO»^®«jB3C*JJ:UtC«>». 

«3 >tficaitT»en45Jc±E£«i*^ 1 k^t. 



(52> 8-509899 



r^N-O-GC-iCHjrj- 



0C-O-PEG-0-CO-(CH 2 ),.CO-0-N ' I 



3>-r>- -HN-OC-(CH 2 l r OC-0-?eG-O-CO-(CH 2 |j.CO-NH-3^-7-; 
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O 



, ; N-aOC-(CH 2 ) 3 0-PEG-0-<CH 2 \ 3 -CO-0-N 



-HN-OC-(CH 2 )3-0-PeG.O-(CH 2 )3-CO-N r H 0;-r> 



ft!i<DPEG(0-etettttttftanfcJB»€, PEGX^->XS>*JU (S-PEG) ft 

a. C(oft&*w*ifi^^^c0^ea7-y>ts«;att-6c<i:i; < tot9 

C0 3li r n j TESttAbtl*. XlcmSnfcftMMIUlUTIl. PEGOH 
ffll;CHi«O3O(0»r)iSL^ft-5.«Tn = 3T*5. £2 0*811. 

wanner fx-f ts#*acrtt&*i:tta. c*ii. k i i^l^ixt 



St 2 

. M«WftPEC€3 5-y>tsa;s^*cti:j:omj4aft^t5&(**jC3!; 
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S-PEG.n-2: 2^«£«.pe^ Z7>>4*y*.i/ 



(55) HS¥8-5 09 8 99 

S-PEG.n-i: z^t&ti PtQ- £ y"«/ 



N.O-OC-(CH 2 ) 2 O.PCGO-(CH 2 )2-COO 



3 7-y>-NH- 



i-N ^| f~"^ N-0-0C-CH 2 -0.PEG-0-CH,-C0O-N 



07-*r^-HNOC-(CH 2 ) 2 -0-P£G-0-{CH 2 ) 2 -CO-NH07-r> 



* 3 



l7-7-> -NH 2 



3 7-r> -nh 2 



a 7 -7*v -HN<X:-CH 2 0-PEG-0-CH 2 -C0-NH- 3 7 * 
anfc»*ft. PECX^>>-f 3 5?A*-#*-h (SC-PEC) £T6. wOTfcS 

a^mast. fc«ttf. sc-PEC€:3 7-y>ts«;att4wim:oma*i4tt 



(56) tt3c¥8- 5 0 9 8 99 

SC-PEG. n-0: 2Ttet*PEG*7 \ yn/ i)-/V*-r- 



N-0-0C-O-P6G-O-CO-0-N 



3 7-r> .-nk 2 



n« 7 -T">-HN-OC-0-PEG-0-CO-NH-3 7-r-> 
* s 

U ntt^MttttAtPEGO 1 O$/t(iW»(0fflfSttt&an»^. PEGIt 
«W**fti:J:f). -tftettPEC:/oe*>7JVxt H (A-PEC) fcJBStLfcS. C 

ntiiC6i:man. HttKA-PEGt 3 5 -y >££«; a a z 1 1: * 0 jbis an 



A-PEG: 2^fi£.t±PtG7*otM>2 fl/ 7*t^ 

OHC-(CH 2 J 2 -0-PEG-0-(CH 2 } 2 -CHO 



27-r^.HN-(CH 2 ) 3 O-P£G-0-(CH 2 ) 3 -NH-3^-'r-> 



(57) »*¥8- 
rfflfittPEG^'Jvv^x-r^ (E-PEG) Tfc*. 

E-PEG: 2t^42.PEG7 ,, n^I-7'l' 

O c 



CH 2 .CH-CH 2 -0-PEG-0-CH 2 -CH-CH 2 



3 ^_y>-NH 2 



3}-T*> ■HN-CH a -CH.CH J .0-PEG-0-CH 1 -CH-CH,-NH- 37-7"> 

I ! 

OH Tfe 7 OH 

PEc««(tettir a ntjBes-ffl (-»T0ct a n^is^(±. fiEKffl*PEG<7>frfiEtt 
canfcmfficttrFLxscftr*. a*i=. j»»±s£tt<3*ttti. pem>»*» 
ttfA4ctt;j;o«ftan»-5. ta&f*0>«stti*. PECts^-y 

tt-t <*><n ic ess ft a n$bt*> £ r 6 £ -5 c « t » x 7. a « & & & tr c t * 

ttiK09Vi traces (ItSfitt) 1003 7-y>fGift) , tlT^a^yf HUMS 
ffL»&A». *fcl*ffLffltti*..ff*L<*i. 3 5-y>ii«aitt«7Ta^^ 
f H37-y/. WAtf. 3 7-y>li. PiWtMyderi (HOS5K) 37-y> 
1*M (ZCI) *fcli7?a'Cy* H37-y>Btt (CIS) T*4. tt«WIBfi(0 
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T«ffl5nTV»**tS»M3,949.073H : »4. 488. 911 *| ; SB4. 424. 2083 : SH4 
.582.6403 : »4. 642. 1173 : *4.557.7«3 : fc.fctfS&4. 689. 3993 tl£« 3*1 

HJffl^Ite/iT 5 J 5*J J: tf*»8 €r**. e ti£6t«*tl# 'J v- £ 

■jt-14 ra^gj tffli»xts^an»5. ^jut* <«* 

*tt <«*ti. da?«) emsu -tna. itwttfiits. 

s>>-f s swa-tf*- hfc£X0XXx;Mt££ OSttftatifc*. tt» 
w^attacnrs. D«is0*ai»iF#34. 179. 3373 £*!asnfcn. #ut 

a. r : jm >m*«. i.8-x7*u 

*lA^1.4.5.8-^7^U>xh^^^>«rM*«jea*T-5. ttoT. fttt 
£2***1. 9y7h6ftZ£MzmuiftZ3 5-V>-#*)v-taj&Vs*:& 

io<n#*Ktfiu>xxx^tea£WT*s^saxii. ^yjtx^tfyx 

xU>yj:3-rt> (iPEC) (7*xE5.000) 0*1t«i;fi6»^»»At. «*yjl, 

wmttKW tsjeau^n, apecy^u-h^rtT*. *^x. 

(60) »*¥8-5 09 899 

) ^r> hirm^L. *oT3 7-y>tt*m^±Eto^iiT^3.-^ofl. 

CtoAj&CtXft*. 
XT>h-y?7h 

3^-y>*jtija^ < !:T5/S^fcli-€-^T^U^^6^(0««3>#-*>h 

fflitixi^A>. «$nxu**\ tftita. stKu 

L. tfiHtJH (362) A<Xx>h (360) i(SH*T*(DrtttCAO . *LX«Ati:3 
5-y>roff«3>^-*>h (364) #Hl*?8£Jgfi£T*. 
f*i:aSL<li. H2 7i:^T«3B«T*0. ttlttfc«Ba<fftt» (366) £ 

E&an«A>$fcii-t-ni;JH6i&in. tuw>h (360) <o±t>Q \z*r 
x h sn* ^ifctt&AS n*. croauatttmiixv-w x©jt a icttatrj 

?s^(S]tcfleKanm*. **ut* t 7>yAi:fiAL/tttit0>ja-fey;<>Mi 

«nr*os. :ni:c. Mcaoiwtirwtf yxxx;k nyion. kevlarxc£*ot* 
•J75H. ^'jyua-;vst» *ua«. *'jxxu>. #uyaeu>. in. 
*fciite<a*^Wtttatt#*tf*n. rn«Mic<ox/wx#fiKan*E«-* 

-t'xi::5 

uK#t4Aav^. Men. #>)7a\;\,>uz\mmz®M\,ui>tfi. asy 
yja-jtatttss-r*. tnftiiwT*4Ji«. Rfc*7jteTffiffla*a$. 

aei:. i ^*tii*nj:o£t*Mta*Batta«ft«ift («*«. ft. a 
&. a£-*>yxx>. /t5y^A. ea-<r ys^z*. o^oa. *>?;v 

««wr#xanxxM-f xtaaamftLW*. 



(59) »«¥8 - 509899 

^•>Hi->-;UAfit <tPEC\ ttttftfEG*l3!f*fcji;T) II. 3 7 -y>i:r? 
ttT4K»7Sya CJ>>»JS) £RZTZZttf*l1£-C*>n. PEC*jf-<Dl 
cxOSaBB^aMi/tti^tS&Tft-sn ^-y >-P£GI5S*£JBfi£T*. -tO&J) 

y?'j >y sisd. ^ h*jj; y&a#y -7- ta*r * i:3giff)^t£tffl ! .» 
-cm&a*xf»*. siffl5jjt«f«&y i«*-ioossy->->. ««l 

<lil0-50)t. $*>IZH2 U<lX20-30Sl6-CJCftL»4. gltft'i 

l < (i«3o-65«/iL<7)!K»» t u t»7> an». ^UT/XJU^>WLaian 
ttctoBiaanm*. 

x x > h «a«*Ji t;t saut Mtttt h □ 7 - y > ^ k a 

-x^iratwr^aowpjiiBjofli-OTattx^-xTfto. Mansxx 
>h-y57h0fta±ofcfcriw;ftuiMi£*T*. xx> hij^LUWix 

a-^U. {BttX^-XW^ftlCttBU. -tLT900)X^-XU37-y>T 

w^aiii. sP£cai»3^-y>^Th'jv^xtt»£UTfflu6^^*^. s p 
EC*iic;3-?-y>(i^an. g*K*xan. -t-tTtffta*^. *ftL^ 
«. ffiii^wan. *«9!<oxx> h«ia t wr 7-y>xi-^ 
ft<Kaan*. 

(61) »*^8-5 09 89 9 

□ 7-y>-«|»3>#x-y hxa-7(;tit»X. UUftti. *<<0«*roff:fl*5 

L. -€-UTxa-^0«?3««*>J:y«7r»tt*ffU<m7catf*. 5^11. ; 

nn. to«e*Dt(i(5ii;»ttiT4c<!:i;ft;iTx^-7'tiO'ff»i:L. -5-irta 

x>h-y?7 MrttLrawfiaeft^Lfta. ztat. xf> h-y^7 h 
ct^iatLu. «Ati. H2 8I*. s«tty5 7hM**-t-&xx>h-y7 

7 h (370) At. tmtZ 

mmit\xtm (372) -tnic^o-towtt (372) ^««4a«T* 
«S4*r. ft*«^-c«. *LA»ftfcmuaa<. isiB£LT»o:t^n»4. x 

x>h-y?7S (370) *c&Xx>h£I&IC»4KWttttiLfcXx>hT. ffltt 

(372) *^«E£«Wf;i«natf4. M29. 30. hzvs 111. Jpawtt 
y^7 hasttt*fTstflAat}ttoxx> h-y^7 ht^T. 0291111. * 
«feicamufcxx>hK7t (378) tn-r4 2ow>tfliu/iy5 7hfi87f ore) 

€r«T*Xx>S-y77h (374) W^n*. «UiUfty^7hffil7f (378) 
tt. a 2 8 C*TJ:-5 L XX x> K-A v>ifciiLXl£iia*ieiiatt 

a^a5»S«€:H3 OlOnT. «tiiLfcXx> hfllffl (382) *s^t^**l— 
SBB5y^7K (384) Wta*SfcttXx>h-y-77 h (380) X*4. S3 Mi 
. a&ltf&eDffi*fthttXx>h-y7 7 h (386) <7>Kffl«*inL. y?7h 

«»£tt^*5a^ft2arojet*'xx>ha;^ (388) *«-a«>y>^ <39o> i: 
J:o^«ani. ^*to'j>^»$tii. ;<owi(Ei«oxitii« (£fc{aie««f* 
) €:«inair6t:+j/xft-5. 

y77hW (392) #Xx>h (394) i:TTjt«r A4ffiCD«««S:. W3 2 
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(63) tt«¥8- 5 09 8 99 
;;rrT. V 7 7 F 8 £8*3)* <D*-* (396) COM 

sr.*. ±ff-?mi>*n*iQ&. *-ii**i*T$*^> f - f 

*3tt:a£*?*nT$*-r> f- 7*77 h/>tffiofi$n. swan. fc*i«{4« 

. *7>fc*tt'jfi**?«T$«iai*TiT4. ftfefttjcii. *'FL£am:tfioii 

*x>Fi4. *49!0>ftl.a&ft-r«fcibi=. n 

. Dwifc^TFoftsn. *Ltiiftit/i^;tttti*3n4. *i»t. *x 
> i --7-7 7s:3?a«UT'.'*/*)-XAeRt£ricii:j;o««$n. -en 

L*L. AR^OCCO^f XI4. rt»fltj!CI4. Xx>FRISIStt 

TA i5SOTB(i J: 0 b ttlO% * * ufitffl 5 ttfclE OE * T * J: 5 «K 3 n 

W3 3AI4. Hi F7-f-V (402) tCOUT*J6PBOStt-r/W X (400) 

3 b:;. w^n*#oft**-r>h*fciiXT>h-y77 Fro/tarawaa** 

T. 

H3 3CJ4. */<F7<* (402) i:ot»T*fMR«>T/WX (4X) £>3S« 

(64) **SP8- 50 9 8 9 9 

*. 

R3 5AiJ. i:i£0HfflCinT,fc7i:tfrO«*nTl>4X<r> F (422) St 
IiX-r> h-7*5 7hC06IJffi»fflHT*6. Xf>K (422) 51. «M3tt6£ 

F7<r (424) «ixt>f (422) wcA&A-sctf'f F7-f* (424 

M22) Oib Oi:eoTl»*ft A <D*ttA,i 

Jl-7* (426) *a*OAt<f7-f-*- (420) )l>-7* (426) 14. ^ Wit 'J 

>7 (B2*fcl43*>124) *e«fit4n»&A\ «L«6ttA,. W 

a*i:^Tfa*jT**i;!&0 Witt*- 7*T* 0 86. Ofc^-f-t (426) tfi. 
*-r>F (122) JCitJ^TiaTjraillT.^'f FT4;tCJ:0. fLT^-7* (426 
) C0^^6»£5n-6t*t;. X-r>F (422) /WMirtTH&tfJ/iPlffifBtti;: 

14 3 5 BU. ^T/h (422) <D(*)aCSiffiI*HCtf-r F*7'f 1* (424) tffU H 
JL'JH--/ (426) rt«fc£*7-f-\* (420) £Vt4. ffrOfUn£X-r> F ( 
4221 itl2^r> F-y^7 FcoatiiHt*-*-. mOtt*nfc*-r>F (422) 

X (420) (DB .fc i) {£* 5 R1 3 5 BCOX-r > h (422) 14. 03 5 

CCOJRfiHT^Sn^r^t^^^tli. X-r>F (422) mecrtcotf-f F7 
<r (424) . ^J:^«ffII2^-7**:iS40^#94'-V-e^r*-IRW(:rf!W^ 

(BiffTJiD/ta-7* (426) *a*nw$. 

H3 6A!4, *t->F (428) At(Rl£cOXx> F«fcO t>*-»< OA*SO<©A>n 
■C'.^CtlUMJ. S3 5A(;ji;TXx>F (422) tPltt«IStt:TAa«l63# 
*B{:*5t-r$ff ') flint XfVF (428) (St:i7sf-> F-^77 F) 
f, *HF7-fV (424) btft, ^f/h (428) COn«<t 0 t*t?L^f*J«(- 



(63) 8-509899 
B3 3EI4. F*7-f* (402) C-Dl»T*JWN!>7*/W X (400) CO3^C0 

□ -7*e*TT*Rtt'MD-a<0ffir)ft*ti*T. H3 3FI1 W^n^tfrOft^ 

7. x > F £ (4 X x > F - y 7 7 FcOWffiRSBt ifiT. 
Ar>F-7*77Ffi. ($t(2tt«»fi) ta^T»HSnft«»IB 

77Fc0^7 7F^a-7'3>*-*>Ftt. ft«tT*0. intftttTAO. 
T-C-tltteatzffOttSinS. ±C<O73ffiTCOXT i >F«iftH5<OPr0ft*li. n 

H3 4 A- 3 4 Cli. *««Wx/W XtfiHLTSEttaStfitlOtf) 1 O 
WSli Lt^ttt^T. B3 4 Alt M^tfftUiti'ffe^W-r ifSWStt (406 
) fciST. (409) tttTStf-f F7<t (408) 14. iiflcOttffit 

ffluT-tcoffiecraittsna. 7,f->F-y77F <4io) u. jieco^ffi-ctff 

Ofttntft. *V«X7-f Ki^-X (416) [*)(0^a-7* (412) l37*7>F$n 

*. nix5<Ky-7 (416) ii. amanat-c. tt*^t«mrffttan 
af>h-y77h 

(4i« ewmrs. 

03 4 BU. X?>F-y77F (410) t. 131 F7-f (412) *J 

iWlXy-fH^-X (414) tHRHC«-f F7-T+ (408) ±T7;7<f FStf 

awanfcBtt (406) rcoxx>F-y77F (4io> coe»£ 

Xr>F-7*7 7F (410) «, n«7s7-f F->-X (414) 
. Sir>fcttfl|-C#-r H7<tfa-7* (412) tSOCtlC^O. HMStli 
. X?>F-y?7F (410) (1. B3 4 BiZS.'inft4«t7(Cffl»Wt;JR(l!a 

B3 4C(i. rf-f F7-fV-? 1 a-7* (412) iJ i WfflU 7 -f F ^-X (414) 
#+»C9l&i&*tlfctti:. +^tc»(B|$nft:7;?>F-yv7F (410) ^nt 
T. 

B3 5A-C. 3 6A-C. ^^^3 7 A-Cti. Lfc#-3TSiSS 

ntxr>F*tttxf->F-i/^7Ftr)jRraco*«ficoKEWt7p-r. cne 

(65) t»*¥8-50 9 8 9 9 

A*. Xf>F (428) CO-»fl*JlCSWffll*^<OJU-7* (426) ti. OttgVI* 

At-^icfiWLt;u-7* (426) fc«o»$.fc7C. tatA,t*tfltttcmoftin 

4. H3 6BH. Xx>F (428) (OJREBt^L. -C-UT»C. 7,f->F (428 

) o,fcoeo^tfra«*$a«r*. (420) o^izxntu^ 

B3 6Bcoxx>h (428) a. b 3 3 cizm&nz&mtn&tn 

5. 0 3 3CC&tiTI2. Xx>F (428) (DffB(*}(0^'f F7<"V (424) . H 

t* (426) 

H3 7A-Cti. 6Bt*x-7 v )l'7-t>7''J (432) *ffll»TXr>h (430) 

B 3 7 ATI*. (MSflcDBttSnfcStt (434) ^XSnTl^llSAf- 
x)l,7-t>7*'J (432) #a6n»*. Xt>F (430) ti. BttM'JT (438) 

ft^aefi^'JT (440) t;±o«Msn-5iPitc. ^M-yftmmxmumz^ft 

n5tf<F7'f V*J«k^-f F7-f+?i-7* (436) OT^M OCffrOftitl?) 
. SttM'JT (438) *Jj:C;fifiM'J7 (440) (4. ^«S5(Ct4. lil F7-fY^ 
a -7" (438) IdSOttlt^n*. Ottaf7<-V' (420) tt. fitt<D;P-7* (426 
) fr*>il7—T)VT-t>-f*) (432) ron«yt77h (442) Si|oT#onffl 

S3 7 814. SIRSntaStt (434) JbTXx>F (430) tffl 

^llttfiTit^tD. ^-7* (426) W-S^^6WO>i«r7-fr (420) W» 

B3 7C(4. (426) J)^»0<ttf7<f (420) ro»*WfcHi£. JiJ: 

t/Xr>F (430) 0)ftmfrt><r>i77— 7-)l7-t>7*) (432) <Ott*fe^-t. X 
x>F (430) (4. +$t(C{£«$n4^t*^Sn*. 

B3 814. At > FTWIS Ofi^tfflUit^Cfflt^n* r^v7/-vhj 
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(66) tt£?8 - 5 0 9 8 9 9 

shtu, xuy7*?4>ujssffff (520) &jLU*ttsL8& (522) e*rr*. 
x*)vm>wv-7\t. tssas (520) te*0*5if/txx>ho0foft 

*<0*ffi<0*?t (524) fc«0. -tUTfWlMIB (522) £ffl*d*3ttfcX7 t > h 

como«^coBBcD/hn <S26) tzxo* 9t*->tziimtzatztiz. aem (5 
20) t». «a«(ctt, «raexu*79-f vswaatfaj^KXT^ncia 
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